Claims 

We claim: 

5 1. A memory medium comprising program instructions implementing an 

expert system, wherein the expert system is operable to perform: 

receiving a measurement task specification, wherein the measurement task 
specification specifies a measurement task; 

analyzing the measxirement task specification; 
10 populating one or more candidate run-time specifications; 

calculating one or more metrics for each of the populated candidate run-time 
specifications; and 

selecting one of the populated candidate run-time specifications based on the 
calculated metrics to produce a run-time specification, wherein the selected populated 
15 candidate run-time specification comprises at least a portion of said run-time 
specification; 

wherein the run-time specification is useable to: 

configure one or more measurement devices according to the run-time 
specification; and 

20 generate a run-time, wherein said run-time is executable to perform the 

measurement task. 

2. The memory medium of claim 1 , 
wherein said expert system comprises a plurality of experts; and 
25 wherein, in said populating the one or more candidate run-time specifications, the 

expert system is operable to select and invoke one or more of the plurality of experts to 
analyze the measurement task specification and populate the one or more candidate run- 
time specifications. 
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3. The memory medium of claim 2, wherein, in response to said invocation, 
each of the one or more experts is operable to: 

analyze the measurement task specification; 

populate at least one of the one or more candidate run-time specifications, thereby 
5 producing at least one respective populated candidate run-time specification, wherein 
each respective populated candidate run-time specification comprises one of a partial or 
complete solution for the measurement task; and 

for each respective populated candidate run-time specification comprising a 
partial solution, generate a respective new measurement task specification comprising an 
10 unsolved portion of the measurement task specification. 

4. The memory medium of claim 2, wherein each of said one or more experts 
is operable to: 

analyze the measurement task specification; and 
15 if said analysis indicates that the expert is not operable to populate at least a 

portion of at least one of the one or more candidate run-time specifications, indicate to the 
expert system that the expert did not populate the one or more candidate run-time 
specifications for the measurement task specification. 

20 5. The memory medium of claim 2, wherein each of said one or more experts 

is operable to: 

analyze the measurement task specification; and 

if said analysis indicates that the expert is operable to populate at least one of the 
one or more candidate run-time specifications, 
25 populate said at least one of the one or more candidate run-time 

specifications; and 

communicate said at least one of the one or more populated candidate run- 
time specifications to the expert system. 
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6. The memory medium of claim 2, wherein each of said one or more experts 
is operable to: 

analyze the measurement task specification; and 

if said analysis indicates that the expert is operable to populate only a first portion 
of at least one of the one or more candidate run-time specifications corresponding to a 
first portion of the measurement task specification, 

populate the furst portion of said at least one of the one or more candidate 
run-time specifications; 

communicate the first portion of said at least one of the one or more 
candidate run-time specifications to the expert system; and 

submit a second portion of the measurement task specification to the 
expert system as a new, second measurement task specification, for which a respective 
candidate run-time specification portion was not populated. 

7. The memory medium of claim 6, wherein the expert system is further 
operable to: 

receive said second measurement task specification; 
analyze the second measurement task specification; 

select and invoke one or more of the plurality of experts to analyze the second 
measurement task specification and populate one or more second candidate run-time 
specifications; 

calculate one or more metrics for each of the populated second candidate run-time 
specifications; and 

select one of the populated second candidate run-time specifications based on the 
calculated metrics; 

wherein the selected populated second candidate run-time specification comprises 
at least a second portion of said run-time specification of the measurement task. 
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8. The memory medium of claim 7, wherein, in response to said invocation, 
each of the one or more experts is operable to: 

analyze the second measurement task specification; 

populate at least one of the one or more second candidate run-time specifications, 
5 thereby producing at least one respective populated second candidate run-time 
specification, wherein each respective populated second candidate run-time specification 
comprises a partial or complete solution for the measurement task; and 

for each respective populated second candidate run-time specification comprising 
a partial solution, generate a respective new third measurement task specification 
10 comprising an unsolved portion of the second measurement task specification. 

9. The memory medium of claim 8, wherein each said second portion of the 
measurement task specification comprises an unsolved measurement sub-task 
specification, wherein the expert system is further operable to perform an iterative 

15 process comprising: 

receiving unsolved measurement sub-task specifications; 

malyzing each unsolved measurement sub-task specification; 

selecting and invoking one or more other different experts of the plurality of 
experts to analyze each unsolved measurement sub-task specification and populate one or 
20 more respective candidate run-time specifications; 

calculating one or more metrics for each of the populated respective candidate 

run-time specifications; and 

select one of the populated respective candidate run-time specifications based on 

the calculated metrics; 

25 wherein the selected populated respective candidate run-time specification 

comprises at least a portion of said run-time specification of the measurement task; and 

wherein said iterative process is performed until either a complete run-time 
specification is populated, or the expert system determines that population of the 
complete run-time specification is not possible. 
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10. The memory medium of claim 9, wherein, in response to said invocation, 
each of the one or more experts is operable to: 

analyze at least one of the unsolved measurement sub-task specifications; 

populate at least one of the one or more respective candidate run-time 
specifications, thereby producing at least one populated respective candidate run-time 
specification, wherein each populated respective candidate run-time specification 
comprises a partial or complete solution for said at least one of the unsolved measurement 
sub-task specifications; and 

for each populated respective candidate run-time specification comprising a 
partial solution, generate a new, fourth respective measurement task specification, 
wherein the new, fourth respective measurement task specification comprises an unsolved 
portion of the unsolved measurement sub-task specification. 

1 1 . The memory medium of claim 2, 

wherein said memory medium is operable to store an expert registry, wherein said 
expert registry comprises information correlating each expert with one or more types of 
respective measurement tasks; and 

wherein said selecting one or more of the plurality of experts is performed based 
on the expert registry. 

12. The memory medium of claim 1, 

wherein the memory medium is comprised in a computer-based measurement 

system; and 

wherein the computer-based measurement system includes the one or more 
measurement devices, wherein the configured one or more measurement devices are 
operable to respectively perform portions of the measurement task. 
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13. The memory medium of claim 12, wherein the memory medhxm contains 
further program instructions which are executable to: 

configure the one or more measurement devices according to the run-time 
specification; and 

generate a run-time, wherein said run-time is executable to perform the 
measurement task using the configured one or more measurement devices. 

14. The memory medium of claim 1, wherein the expert system is further 
operable to validate the measurement task specification. 

1 5 . The memory medium of claim 1 , wherein the measurement task comprises 
a pluraUty of measurement sub-tasks. 

16. The memory medium of claim 1 , wherein the measurement task comprises 
a complex measurement operation using a plurahty of measurement devices. 

17. The memory medium of claim 1, wherein at least one of the one or more 
measurement devices comprises a hardware measurement device. 

18. The memory medium of claim 1, wherein at least one of the one or more 
measurement devices comprises a virtual measurement device. 

19. The memory medium of claim 1, wherein the one or more metrics are 
specified by a user. 

20. A method for performing a measurement task, the method comprising: 
receiving a measurement task specification specifying a measurement task; 
analyzing the measurement task specification, and generating one or more 

candidate run-time specifications for the measurement task in response to said analyzing; 
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calculating one or more metrics for each of the one or more candidate run-time 
specifications; and 

selecting one of the one or more candidate run-time specifications based on the 
calculated metrics; 

wherein the selected candidate run-time specification is useable to: 

configure one or more measurement devices according to the selected run- 
time specification; and 

generate a run-time, wherein said run-time is executable to perform the 

measurement task. 

21 . The method of claim 20, fiirther comprising: 

reserving one or more resources according to the selected run-time specification 
after said analyzing the selected run-time specification. 

22. The method of claim 20, further comprising: 

vaHdating the measurement task specification in response to said analyzing the 
measurement task specification. 

23 . The method of claim 20, fiirther comprising: 

storing one or more ofthe measurement task specification, the selected run-time 
specification, and configuration information for the one or more measurement devices. 

24. The method of claim 20, fiirther comprising: 
executing said run-time to perform the measurement task. 

25. The method of claim 20, wherein said analyzing the measurement task 
specification and generating one or more candidate run-time specifications for the 
measurement task comprises an expert system performing: 

analyzing the measurement task specification; 
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validating the measurement task specification; and 

selecting and invoking one or more of a plurality of experts to analyze the 
measurement task specification and populate one or more candidate run-time 
specifications. 

26. The memory medium of claim 25, further comprising each of the one or 
more experts performing: 

analyzing the measiirement task specification; 

populating at least one of the one or more candidate run-time specifications, 
thereby producing at least one respective populated candidate run-time specification, 
wherein each respective populated candidate run-time specification comprises a partial or 
complete solution for the measurement task; and 

for each respective populated candidate run-time specification comprising a 
partial solution, generate a respective new measurement task specification comprising an 
unsolved portion of the measurement task specification. 

27. The method of claim 25, further comprising each of the one or more 
experts performing: 

analyzing the measurement task specification; and 

if said analyzing indicates that the expert is not operable to populate at least a 
portion of at least one of the one or more candidate run-time specifications, indicating to 
the expert system that the expert did not populate the one or more candidate run-time 
specifications for the measurement task specification. 

28. The method of claim 25, further comprising each of the one or more 
experts performing: 

analyzing the measurement task specification; and 

if said analyzing indicates that the expert is operable to populate at least one of the 
one or more candidate run-time specifications, 
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populating said at least one of the one or more candidate run-time 
specifications; and 

communicating said at least one of the one or more candidate run-time 
specifications to the expert system. 

29. The method of claim 25, further comprising each of the one or more 
experts performing: 

analyzing the measurement task specification; and 

if said analyzing indicates that the expert is operable to populate only a first 
portion of at least one of the one or more candidate run-time specifications corresponding 
to a first portion of the measurement task specification, 

populating the first portion of said at least one of the one or more 
candidate run-time specifications; 

communicating the first portion of said at least one of the one or more 
candidate run-time specifications to the expert system; and 

submitting a second portion of the measurement task specification to the 
expert system as a new, second measurement task specification, for which a respective 
candidate run-time specification portion was not populated. 

30. The method of claim 29, further comprising the expert system performing: 
receiving said second measurement task specification; 

analyzing the second measurement task specification; 

selecting and invoking one or more of the plurality of experts to analyze the 
second measurement task specification and populate one or more second candidate run- 
time specifications; 

calculating one or more metrics for each of the populated second candidate run- 
time specifications; and 

selecting one of the populated candidate run-time specifications based on the 

calculated metrics; 
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wherein the selected populated candidate run-time specification comprises at least 
a portion of said generated run-time specification of the measurement task. 

31. The method of claim 30, further comprising each of the one or more 
experts, in response to said invocation, performing: 

analyzing the second measurement task specification; 

populating at least one of the one or more second candidate run-time 
specifications, thereby producing at least one respective populated second candidate run- 
time specification, wherein each respective populated second candidate run-time 
specification comprises a partial or complete solution for tiie measurement task; and 

for each respective populated second candidate run-time specification comprising 
a partial solution, generating a respective new, tiiird measurement task specification 
comprising an unsolved portion of the second measurement task specification. 

32. The method of claim 31, wherein each said second portion of tiie 
respective measurement task specification comprises an unsolved measurement sub-task 
specification, the method further comprising the expert system performing an iterative 

process comprising: 

receiving unsolved measurement sub-task specifications; 

analyzing each unsolved measurement sub-task specification; 

selecting and invoking one or more other different experts of the plurality of 
experts to analyze each unsolved measurement sub-task specification and populate one or 
more respective candidate run-time specifications; 

calculating one or more metiics for each of the populated respective candidate 
run-time specifications; and 

select one of the populated respective candidate run-time specifications based on 
the calculated metrics; 
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wherein the selected populated respective candidate run-time specification 
comprises at least a portion of said generated run-time specification of the measurement 
task; 

wherein said iterative process is performed until either a complete run-time 
5 specification is populated, or the expert system determines that population of the 
complete run-time specification is not possible. 

33. The method of claim 32, fiirther comprising each of the one or more 
experts, in response to said invocation, performing: 

10 analyzing at least one of the unsolved measurement sub-task specifications; 

populating at least one of the one or more respective candidate run-time 
specifications, thereby producing at least one populated respective candidate run-time 
specification, wherein each populated respective candidate run-time specification 
comprises a partial or complete solution for said at least one of the unsolved measurement 

15 sub-task specifications; and 

for each populated respective candidate run-time specification comprising a 
partial solution, generating a new, fourth respective measurement task specification, 
wherein the new, fourth respective measurement task specification comprises an unsolved 
portion of the unsolved measurement sub-task specification. 

20 

34. The method of claim 25, further comprising: 

storing an expert registiy, wherein said expert registry comprises information 
correlating each expert with one or more respective types of measurement tasks; and 

wherein said selecting one or more of the plurality of ejqperts is performed based 

25 on the expert registry. 

35. The method of claim 20, wherein tiie measurement task comprises a 
plurahty of measurement sub-tasks. 
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36. The method of claim 20, wherein the measurement task comprises a 
complex measurement operation using a plurality of measurement devices. 

37. The method of claim 20, wherein at least one of the one or more 
measurement devices comprises a measurement hardware device. 

38. The method of claim 20, wherein at least one of the one or more 
measurement devices comprises a virtual measurement device. 

39. The method of claim 20, wherein the one or more metrics are specified by 

a user. 

40. An expert system for generating a measurement program specification for 
a measurement task, comprising: 

a first software program operable to analyze a received measurement task 
specification specifying the measurement task; 

a validation software program operable to vaUdate the measurement task 
specification; and 

a plurality of experts which are operable to generate the measurement program 

specification for the measurement task; 

wherein the measurement program specification is useable to perform the 
measurement task. 

41 . The expert system of claim 40, 

wherein the measurement program specification comprises a run-time 
specification which is executable to perform the measurement task; and 
wherein the expert system is operable to: 
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select and invoke one or more of the plurality of experts to analyze the 
measurement task specification and populate one or more candidate run-time 
specifications; 

calculate one or more metrics for each of the populated candidate run-time 
specifications; and 

select one of the populated candidate run-time specifications based on the 
calculated metrics; 

wherein the selected populated candidate run-time specification comprises at least 
a portion of said run-time specification. 

42. The expert system of claim 41, wherein, in response to said invocation, 
each of the one or more experts is operable to: 

analyze Ihe measurement task specification; 

populate at least one of the one or more candidate run-time specifications, thereby 
producing at least one respective populated candidate run-time specification, wherein 
each respective populated candidate run-time specification comprises a partial or 
complete solution for the measurement task; and 

for each respective populated candidate run-time specification comprising a 
partial solution, generate a respective new measurement task specification comprising an 
unsolved portion of the measurement task specification. 

43. The expert system of claim 42, wherein each of said one or more experts is 
operable to: 

analyze the measurement task specification; and 

if said analysis indicates that the expert is not operable to populate at least a 
portion of at least one of the one or more candidate run-time specifications, indicate to the 
expert system that the expert did not populate the one or more candidate run-time 
specifications for the measurement task specification. 
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44. The expert system of claim 42, wherein each of said one or more experts is 
operable to: 

analyze the measurement task specification; and 

if said analysis indicates that the expert is operable to populate at least one of the 
5 one or more candidate run-time specifications, 

populate said at least one of the one or more candidate run-time 
specifications; and 

communicate said at least one of the one or more populated candidate run- 
time specifications to the expert system. 

10 

45 . The expert system of claim 42, wherein each of said one or more experts is 
operable to: 

analyze the measurement task specification; and 

if said analysis indicates that the expert is operable to populate only a first portion 
15 of the respective candidate run-time specification corresponding to a first portion of the 
measurement task specification, 

populate the fixst portion of the respective candidate run-time 

specification; 

communicate the first portion of the respective candidate run-time 
20 specification to the expert system; and 

submit a second portion of the respective measurement task specification 
to the expert system as a new, second measurement task specification, for which a 
respective candidate run-time specification portion was not populated. 

25 46. The expert system of claim 45, wherein the expert system is fiirther 

operable to: 

receive said second measurement task specification; 
analyze the second measurement task specification; 
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select and invoke one or more of the plurality of experts to analyze the second 
measurement task specification and populate one or more second candidate run-time 
specifications; 

calculate one or more metrics for each of the populated second candidate run-time 

specifications; and 

select one of the populated candidate run-time specifications based on the 
calculated metrics; 

wherein the selected populated candidate run-time specification comprises at least 
a portion of said generated run-time specification of the measurement task. 

47. The expert system of claim 46, wherein, in response to said invocation, 
each of the one or more experts is operable to: 

analyze the second measurement task specification; 

populate at least one of the one or more second candidate run-time specifications, 
thereby producing at least one respective populated second candidate run-time 
specification, wherein each respective populated second candidate run-time specification 
comprises a partial or complete solution for the measurement task; and 

for each respective populated second candidate run-time specification comprising 
a partial solution, generate a respective new, third measurement task specification 
comprising an imsolved portion of the second measurement task specification. 

48. The expert system of claim 47, wherein each said second portion of the 
respective measurement task specification comprises an unsolved measurement sub-task 
specification, wherein the expert system is fiirther operable to perform an iterative 
process comprising: 

receiving unsolved measurement sub-task specifications; 
analyzing each unsolved measurement sub-task specification; 
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selecting and invoking one or more other different experts of the plurality of 
experts to analyze each unsolved measurement sub-task specification and populate one or 
more respective candidate run-time specifications; 

calculating one or more metrics for each of the populated respective candidate 
5 run-time specifications; and 

select one of the populated respective candidate run-time specifications based on 
the calculated metrics; 

wherein the selected populated respective candidate run-time specification 
comprises at least a portion of said run-time specification of the measurement task; 
10 wherein said iterative process is performed until either a complete run-time 

specification is populated, or the expert system determines that population of the 
complete run-time specification is not possible, 

S S 

tl 49. The expert system of claim 48, wherein, in response to said invocation, 

y 15 each of the one or more experts is operable to: 

fU analyze at least one of the unsolved measurement sub-task specifications; 

y populate at least one of the one or more respective candidate run-time 

fT specifications, thereby producing at least one populated respective candidate run-time 

H specification, wherein each populated respective candidate run-time specification 

Qi 20 comprises a partial or complete solution for said at least one of the unsolved measurement 
sub-task specifications; and 

for each populated respective candidate run-time specification comprising a 
partial solution, generate a new, fourth respective measurement task specification, 
wherein the new respective measurement task specification comprises an unsolved 
25 portion of the unsolved measxirement sub-task specification. 



50. The expert system of claim 41 , fixrther comprising: 
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a storage system which is operable to store an expert registry, wherein said expert 
registry comprises information correlating each expert with one or more respective 
measurement tasks; and 

wherein said selecting one or more of the plurality of experts is performed based 
5 on the expert registry. 

5 1 . The expert system of claim 40, 

wherein the expert system is comprised in a computer-based measurement system; 

and 

10 wherein the computer-based measurement system includes one or more 

measurement devices, wherein the one or more measurement devices are operable to 
respectively perform portions of the measurement task. 

52. The expert system of claim 50, wherein at least one of the one or more 
15 measurement devices comprises a measurement hardware device. 

53. The expert system of claim 50, wherein at least one of the one or more 
measurement devices comprises a virtual measurement device. 
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